Background: As more integrative medicine educational content is integrated into conventional family medicine teaching, the need for effective evaluation strategies grows. Through the Integrative Family Medicine program, a six site pilot program of a four year residency training model combining integrative medicine and family medicine training, we have developed and tested a set of competency-based evaluation tools to assess residents' skills in integrative medicine history-taking and treatment planning. This paper presents the results from the implementation of direct observation and treatment plan evaluation tools, as well as the results of two Objective Structured Clinical Examinations (OSCEs) developed for the program.
Background
In 2000, a set of suggested curriculum guidelines [1] for family medicine residents in Complementary/Alternative Medicine (CAM) were published. These guidelines were endorsed by the Board of the Society of Teachers of Family Medicine in 1999, and represented the first published set of recommendations for residency-level teaching in this area. However, no well-defined set of measurable competencies has been identified and described for family medicine residents, and no competency-based evaluation tools have been developed and widely adopted to date. This article describes the ongoing efforts at six residency programs participating in a pilot program in "Integrative Family Medicine" to develop competencies in this area and the tools to measure them effectively. The term CAM has been widely replaced by "Integrative Medicine" (IM), which is defined as "healing-oriented medicine that takes account of the whole person (body, mind, and spirit), including all aspects of lifestyle. It emphasizes the therapeutic relationship and makes use of all appropriate therapies, both conventional and alternative. The core elements of the IFM program are outlined in Table 1 . The details of the IFM curriculum have been described elsewhere, as has its early impact on recruitment at the six pilot sites [3] . This paper describes our efforts to develop and test a set of measurement tools to assess competencies for integrative medicine at the residency level.
Development of the IFM competencies
Several sets of competencies in integrative medicine, developed for use in other settings, were reviewed as we began to describe the required competencies for the IFM program. [4] In an iterative process of dialogue involving the faculty members at the six sites, we arrived at the set of competencies listed in Table 2 .
The most significant challenge to reaching consensus was deciding whether a number of the communication and patient-centered care competencies were already being adequately taught and measured in standard Family Medicine residency training, and thus should be omitted from the specific competencies for this program; or whether these areas -so central to the vision of integrative medicine -should be included here, despite the obvious overlap with the conventional family medicine curriculum. A decision was made to include both the more general communication competencies and the integrative medicinespecific competencies for this first round of evaluation. These competencies were then mapped to the six Accreditation Council for Graduate Medical Education competency domains: patient care, medical knowledge, practice based learning and improvement, interpersonal and com- • Achievement of competency in defined core curricular areas and proficiency or certification in at least one CAM modality • A commitment to Self-Care demonstrated by each trainee developing a self-care wellness plan and reviewing it regularly with a faculty member munication skills, professionalism, and system-based practice. The IFM competencies and their relationship to the ACGME competencies are depicted in Table 2 .
Competency-based evaluation strategies
Once competencies were identified, evaluation strategies specific to the IFM program were developed based on faculty experience, a review of the evaluation literature, recommendations from the ACGME Outcomes Project, [5] and adoption of methods currently used in the family medicine residency programs of the participating institutions. These strategies include direct observation, reviews of written treatment plans, Objective Structured Clinical Examinations (OSCEs) to be done during the second and third residential weeks at the University of Arizona during the PGY 3 and PGY 4 years, and ongoing formative evaluation meetings with faculty. Knowledge-based evaluation tools used in the University of Arizona Integrative Medicine Fellowship curriculum were also incorporated. The overall evaluation plan is presented in Table 3 , and each of the evaluation strategies developed for the IFM program is described.
Direct observation evaluation tool
We developed a direct observation checklist that delineates the specific behaviors expected of IFM participants in the direct care of patients. Behaviors included in that instrument are reflective of program competencies and move across the ACGME General Competencies. The tool builds on a number of other previous efforts in assessing competence in graduate medical education, including the widely-used Mini-CEX. [6] The tool developed here expands on these efforts by incorporating specific behaviors reflecting the competencies in integrative medicine outlined above. Evaluating faculty rate these behaviors as emerging (beginning to show this skill), established (basic knowledge/skills attained and demonstrated routinely) and integrated (uses knowledge/skills flexibly as part of an overall repertoire). If behaviors have not been observed directly by the faculty or if input is insufficient reflection of their competency in these areas, behaviors are rated as DNO (did not observe). Behaviors that are repeatedly rated as DNO will be deleted in the finalized version of the IFM Direct Observation tool.
Each resident is evaluated approximately semi-annually; scores for each resident are compared to expected outcomes based on year of residency and then compared across years of training to determine professional growth and change. To emphasize the formative aspect of the methodology, each direct observation experience is followed by a debriefing session, which incorporates both (a) review of the behaviors observed by faculty and (b) reflection about the encounter experience. We believe such reflection is critical to good practice of integrative medicine. In the Debrief component of the Direct Observation evaluation, the resident is asked to describe: (a) How did you feel during the encounter? (b) What, if anything, did this encounter teach you about yourself? and (c) Reflecting back, is there anything else you could have done to enhance healing during this encounter? 
Treatment plan evaluation tool
Similarly, we developed a treatment plan evaluation tool that delineates the specific behaviors and language expected of IFM participants when developing and modifying evidence-based integrative treatment plans for specific patients. The same rating scale is used for the behaviors, which again are linked to the IFM program competencies as well as the ACGME General Competencies. Two treatment plans from each resident are evaluated annually. These scores are shared with the resident during a debriefing session.
Objective Structured Clinical Examinations (OSCEs)
The OSCE component of our evaluation strategy has been implemented via two OSCE experiences: the first, OSCE I, takes place in the middle of the PGY-3 year, and the second, OSCE II, in the middle of the PGY-4 year. OSCE I examines integrative medicine history-taking skills; OSCE II assesses the development of an integrative medicine treatment plan and the effective communication of that plan to the patient. For OSCE I, residents are presented with a patient experiencing migraines; for OSCE II, with a patient at risk for cardiovascular disease. Each OSCE represents an encounter with a single Standardized Patient.
We do recognize that using a single patient raises potential problems with content specificity and with attaining a generalizable estimate of clinical performance; however for this initial round of OSCE implementation logistical constraints limited us to a single patient encounter. We hope to develop multiple OSCE stations for future iterations of this process.
The data from the first implementation of OSCE I (2005) were reported elsewhere [4] , and led to a significant revision of OSCE I (2006) 
Methods
The direct observation (DO) and treatment plan (TP) evaluation tools were implemented by faculty at each of the six sites during the PGY-4 year (n = 11 on DO and n = 8 on TP). The OSCE I was implemented first in 2005 (n = 6), revised and then implemented with a second class of IFM participants in 2006 (n = 7). OSCE II was imple- Data from the initial implementation of these tools were then examined (a) to attempt to evaluate the effectiveness of our teaching and (b) to begin to evaluate the actual tool for its utility in our evaluation process. If residents performed poorly on any competencies across IFM sites and evaluation strategies, this might represent a deficiency in our teaching program. Contrastingly, if particular behaviors could not be evaluated consistently across sites (a given competency was repeatedly rated as DNO), this might mean that the competency (a) was not clearly defined or stated or (b) that the competency is not one well-suited to the type of evaluation (direct observation, review of treatment plans or standardized patients) for which it was proposed. Each of these findings would be used to suggest changes to the next iteration of this evaluation tool. Descriptive statistics were used to describe the data collected from the DO and TP tools.
Results

Direct observation and treatment plan evaluation tools
In order to evaluate the effectiveness of teaching and to determine areas of weakness within the training program, scores for individual competencies on the Direct Observation and Treatment Plan Evaluation Tools across participants/program sites were examined. We hypothesized that such weakness would emerge as consistently low scores across sites for a given item; for the purposes of this analysis, we considered items where the mean score was 2.5 (83%) or below out of a possible three. We then examined the data across sites for behaviors that observers consistently (>= 50% of the time) identified as "unable to evaluate" or "did not observe" in order to evaluate the utility of the evaluation tools. The results of the Direct Observation evaluation are listed in Table 4 , and the results of the Treatment Plan evaluation are reported in Table 5 .
OSCE results
Results from the OSCE I (2005) were previously reported [4] . Results of OSCE I (2006) are displayed in Table 6 . The range of scores on OSCE I (2005) was 80-100%, with a mean score of 90%. As can be seen from the sampling of scores in (Table 7) suggest that IFM participants need more training regarding the role of spirituality in cardiovascular health, as well as in the use of fish oils, botanical medicines, and nutritional supplements for cardiovascular risk reduction. They also suggest -at least as it pertains to diet change and exercise recommendations -that despite our emphasis on patient empowerment and informed choice, residents may need to be reminded to include explanations of why a set of recommendations might be beneficial to the patient in their delivery of those recommendations. Of course it should be acknowledged that because of the small sample size, the fragility of these percentages in our OSCE results makes drawing definitive conclusions difficult.
Discussion
Two fundamental goals directed our development of competency-based evaluation tools for family physicians training in integrative medicine. Our immediate goal was to develop an effective evaluation strategy for the participants in the Integrative Family Medicine pilot program to meet internal evaluation needs as well as those of the Family Medicine Residency Review Committee (RRC). Our long-term goal is to contribute measurement tools for broad use in Family Medicine Residency programs. As more integrative medicine educational content is integrated into conventional family medicine teaching, the need for effective evaluation strategies grows. Current curriculum being introduced into family medicine residency training includes the use of botanicals and nutritional supplements, the use of specific dietary strategies such as the anti-inflammatory diet and the use of mind-body approaches. Evidence-based discussion of these areas regularly appears in American Family Physician reviews, [7] and the number of questions on these topics on the American Board of Family Practice certification exam continues However there are no competency-based evaluation tools that effectively assess competencies in evidence-based integrative medicine for use in residency programs. Our intention is to share our experience in developing and utilizing tools that may be modified for use in residency programs.
We found the direct observation checklist a useful tool, particularly when incorporating a debriefing session following the observation. The addition of this element allowed us to re-emphasize the "personal process" dimension of the integrative interview which incorporates an emphasis on reflection and countertransference as clinical skills essential to the integrative approach. The limitation, as with all such tools, relates to the difficulty of standardizing across observers and sites the exact behaviors that must be observed to demonstrate competency in a certain area. We plan to establish better face validity for the next iteration of these tools by defining exact behaviors more clearly using input from experts in the field of integrative medicine outside of the IFM faculty. Whereas the six IFM programs all have an "expert" faculty member who can rely on their own experience in assessing competency in herbal prescribing, or incorporation of mind-body strategies into treatment planning, other residencies might lack such expertise among the faculty. Therefore defining more clearly the behaviors which represent competency will be critical to the potential broader use of this instrument in non-IFM residencies.
The reliability of these tools also needs to be established if they are to enter wider use in residency programs. At our next faculty meeting, we plan to hold an "observation rating session" in which the six faculty in the program all observe one resident in a patient encounter and rate their performance using the DO tool. We will then use this data to measure the inter-rater reliability for this tool. We are also planning a similar process to establish inter-rater reli- ability for the treatment plan evaluation tool during the coming year.
Our initial OSCE experience revealed that we were measuring basic patient-centered communication skills which more properly belong in the domain of conventional family medicine. IFM participants in the initial OSCE I (2005) confirmed that by the PGY-3 year these skills have been thoroughly mastered and should be considered prerequisites for the IFM training rather than objectives for the program. Our second iteration of the OSCE I (2006) focused more narrowly on integrative medicine historytaking -competencies 6 through 14 specifically -and was much more effective in delineating strengths and weaknesses in our residents' performance. We are hopeful that as we develop new OSCEs more focused on these specific integrative medicine competencies that these might be useful, either wholly or in part, for residencies to incorporate into their ongoing OSCE assessment strategies.
Recognizing the infancy of both the IFM program and these evaluation strategies -and the fact that we do not know if areas of weakness in performance identified are a function of actual resident performance or of a weakness in the design of our tools -there were two areas of relatively weak performance which appeared both on the DO/ TP assessment and on the OSCEs. First, as discussed above, there is an apparent pattern of weakness in the area of how treatment recommendations are communicated to patients -i.e. how often the obstacles to implementation are discussed adequately, and how effective residents are in assessing readiness for change. Second is the fact that apparently spirituality is often not discussed with patients by IFM participants. Since both of these findings appear in both evaluation settings, our hypothesis is that these do represent real weaknesses in performance rather than weaknesses in our measurement strategies. Of course it is also possible that due to our small "n" and variability across sites, these results represent evaluation artifact or confounding rather than actual weakness in performance and/or curriculum. We plan to more actively address both of these areas in our curriculum in the coming year, and our hope is that this will lead to improvement in competency scoring on the next round of DO/TP and OSCE evaluation scheduled for 2007 and to a change in how our rising PGY-4s perform in these areas.
Conclusion
The Integrative Family Medicine program has created a unique need and opportunity to develop specific integrative medicine competencies for residents as well as the tools to measure them. To date, OSCEs exploring the expanded integrative history and treatment plan have been developed, assessed and modified. These skills have been further assessed with a direct observation tool and a treatment plan review tool. As these tools are refined further they are likely to be of value to the expanding number of family medicine residency programs incorporating integrative medicine into their curriculum.
The next stages of work on these instruments will involve establishing inter-rater reliability by having faculty independently rate the same clinical encounter, and establishing face validity more clearly by defining more clearly, using opinion solicited from experts in the field of integrative medicine outside of the IFM faculty, the specific behaviors which we feel represent competency in the integrative medicine skills we have defined for the program.
